Abstract: Hybrid generator system, in which renewable energy sources such as solar and wind energy are used in addition to fossil fuel genset, is an efficient, environment-friendly and economical system. In this system, double speed diesel genset is used as main source. Power is produced from different type of energy sources and it is transferred to the load by using 48VDC battery bank to provide stable operation. Hybrid system was simulated with hybrid optimization software and compared to traditional island mode AC genset for technical and economical situations under 1.5 kW average load conditions. According to simulation results, the system benefits are discussed. The results show that the use of Hybrid Generator system in place of traditional island mode generator in areas where the mains is not available is more advantageous in many respects.
Introduction
Today, the energy demand has increased compared to the past years and the energy sustainability has become very important. Various energy production methods have been developed to ensure the continuity of the energy. However, many of these energy production methods are based on fossil fuels.
About 90% of the energy needed in the world depends on fossil-based resources. The largest share among these sources is petroleum with approximately 35% [1] . However, the fossil fuels' damage to the environment and the ever-diminishing reserves push the world into new quests for their energy needs. In this context, research has focused on energy resources that are not harmful to the environment and can renew themselves. Although renewable energy sources are environmentally sensitive, they vary throughout the day and year depending on environmental and atmospheric conditions. Wind or solar energy alone is not sufficient these days when energy sustainability is Corresponding author: Uğur Ölmez, R&D Engineer, research areas/interests: renewable energy, control systems, electric machinery. E-mail: ugur.olmez@teksanjenerator.com.tr.
important. We need a method to maximize the use of renewable energy sources.
Systems that use two or more complementary energy sources that have become widespread in recent years are called hybrid energy systems [2] . Hybrid energy systems increase system reliability and continuity. Due to the variable nature of the solar and wind energy, diesel generators are added to ensure continuity of the hybrid systems. Thus, while continuity of the system is ensured, damage to the environment is minimized.
The hybrid generator system, which is a combination of diesel generator, solar and wind energy, greatly reduces operating costs such as fuel and maintenance costs. In the remote areas of the network, the unit kWh cost of the energy obtained by the diesel generators is considerably higher than the hybrid generator system. When capacity increases are needed, capacity can be increased by increasing the nominal power of the diesel generator and renewable energy sources. In this context, the use of a hybrid generator system is advantageous both economically and in terms of service and maintenance processes, and provides great convenience to the user. 
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The hybri Fig. 16 show , n e e l e m s r e transferred to the system in a shorter period of time, thereby reducing maintenance and fuel costs to a minimum. The hybrid generator system provides significant advantages both in economic and environmental aspects by providing reductions of up to 79% in fuel consumption, 86% in generator operating times, and 79% in carbon dioxide and carbon monoxide emissions. The values are shown in Table 3 . 
Conclusion
In this study, a hybrid generator system and a conventional generator operating in island mode, are compared under 1.5 kW average load conditions. Project life is determined 10 years in this study.
As a result of the simulation studies, it is seen that the initial installation cost of the hybrid generator system is high. However, in the 10-year period when the costs such as installation, operation, maintenance-repair and renewal are examined, it is seen that the hybrid generator is much more advantageous than the conventional diesel generator. Within the scope of this study, the Hybrid generator is amortized the investment cost as short as 1.6 years and offers great profit to the investor in the following period. Taking all these advantages into consideration, it would be more appropriate to use an efficient, low fuel consumption and environmentally sensitive hybrid generator system in off grid areas.
